Rethinking the Journal
Impact Factor and
Publishing in the Digital

Age

ABSTRACT

(linical and experimental literature search

has changed significantly over the past few
decades, and with it, the way in which we value
information. Today, our need forimmediate access
to relevant and specific literature, regardless

of specialty, has led to a growing demand for
open access to publications. The Journal Impact
Factor (JIF) has been a long-time standard for
representing the quality or “prestige” of a journal,
but it appears to be losing its relevance. Here,

we define the JIF and deconstruct its validity as a
modern measure of a journal’s quality, discuss the
current models of academic publication, including
their advantages and shortcomings, and discuss
the benefits and shortcomings of a variety of
open-access models, including costs to the author.
We have quantified a nonsubscribed physician’s
access to full articles associated with dermatologic
disease and aesthetics cited on PubMed. For some
of the most common dermatology conditions,
23.1 percent of citations (ranging from 17.2% for
melasma to 31.9% for malignant melanoma) were
available as free full articles, and for aesthetic
procedures, 18.9 percent of citations (ranging
from 11.9% for laser hair removal to 27.9% for

botulinum toxin) were available as free full articles.

Finally, we discuss existing alternative metrics

for measuring journal impact and propose the
adoption of a superior publishing model, one
that satisfies modern day standards of scholarly
knowledge pursuit and dissemination of scholarly
publications for dermatology and all of medical
science.

KEYWORDS: Journal impact factor, impact factor,
JIF, IF, hybrid model, open access, open-access,
publishing, 0A gold, OA bronze, OA green, hybrid
gold

JCAD

by MARKS. NESTOR, MD, PhD; DANIEL FISCHER, DO, MS; DAVID ARNOLD, DO;
BRIAN BERMAN, MD, PhD; and JAMES Q. DEL R0SSO, DO

Drs. Nestor, Fischer, Arnold, and Berman are with the Center for Clinical and Cosmetic Research in Aventura, Florida. Drs. Nestor
and Berman are with the Department of Dermatology and Cutaneous Surgery, with Dr. Nestor also serving in the Department
of Surgery, Division of Plastic Surgery, at the University of Miami Miller School of Medicine in Miami, Florida. Dr. Del Rosso

is with JOR Dermatology Research/Thomas Dermatology in Las Vegas, Nevada and Touro University Nevada in Henderson,

Nevada.

JClin Aesthet Dermatol. 2020;13(1):12-17

The Journal Impact Factor (JIF) has been a
staple of the academic publishing community for
nearly 60 years. It is the ratio of citations received
to articles published by a journal and purports
to represent the prestige and value of a scholarly
journal."2While initially a useful metricin the
days of library-based, hard-copy learning, our
movement into the digital and cross-specialty
age has fundamentally changed the way we
search for information, and growing reliance
upon and desire for open-access and hybrid
models of knowledge distribution have led to the
depreciation of the JIF. Yet, inversely, academic
publishers have become fixated on the JIF to the
point of obsession. It is time to move beyond
the trope of JIF-centric publishing in favor of a
superior method of qualifying, quantifying, and
sharing our search for knowledge.

THE WEB OF KNOWLEDGE

The web of human knowledge is
interconnected and growing constantly as data
is gathered and conclusions are drawn. New
ideas, findings, and paradigms trace the threads
of their conception to build upon previously

established nodes on the inner radials. Inspection
of the web would reveal many nodes with

few connecting threads and some nodes with
hundreds or thousands of connections. Logically,
these points with extensive links must be of
great import in the formation of the web and
our continued pursuit of knowledge. Sir Isaac
Newton eloquently expressed this homage to
our forebears when he admitted, “If | have seen
further it is by standing on the shoulders of
Giants.”

This concept is the basis upon which Eugene
Garfield proposed the development of a citation
index in 1955.% Its purpose was to measure a
journal’sinfluence, or “Impact Factor,”based upon
the number of citations its articles received.**
Articles that generate voluminous citations are
typically seen as important or influential. Thus,
journals that average a large number of citations
per article are often viewed with higher regard
in the eyes of the community of knowledge
seekers.4 Since its establishment, the JIF has
been used in this manner as a way to roughly
gauge a journal’s credibility and importance.*”
This was particularly valuable before the
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widespread use of the internet, when libraries
had to decide on which journals to spend their
limited budgets for the use of their patrons.®’

It is fair to say that the JIF has fulfilled its
purpose in this respect, as it supplies a general
measure of citation rates and provides an idea of
the attention given a journal. The highest quality
journalsin a field do typically have the highest JIF
scores."®® However, over the years, it has become
apparent that there are many biases and flaws
inherent in the JIF score. 26812 As technology
has advanced and the method of searching for
information has evolved, the JIF has become less
and less useful to the scientific community.

DEFINITION AND VALUE OF THE JIF

The JIF represents the mean number of
citations received per article published in a
given academic journal.™™ Nearly any citation
is counted in the numerator, but items counted
in the denominator include only those classified
as"“Article,”“Review,” or “Proceedings Paper” by
the Institute for Scientific Information (ISI), the
purveyor of the JIF." Other types of publications,
such as editorials, letters, notes, corrections,
retractions, and discussions are excluded. The
publication timespan used to calculate each
year’s JIF score is the preceding two calendar
years. Thus, the calculated score for a journal in
2018 includes citations to articles published in
2016 and 2017.

Eugene Garfield founded the ISIin 1960
to provide scientometric database services,
including the indexing of journal citations and
calculation of metrics, such as the JIF*™ Qver
time, the database has expanded to include over
14,000 academic journals from which citations
are extracted and counted.? A subset of these
journals qualify to have their JIF calculated,
although the ISI does not reveal what criteria
include or exclude journals from that group.2®
There is evidence that high self-citation rates
might be a disqualifying factor, but otherwise
little is known about the process and rules for
selection."?The specifics of the JIF's calculation
itself are opaque. Which items are actually
included in the numerator and denominator is
amystery. Multiple attempts have been made
to validate the JIF by journal editors and other
parties using various databases, including the
ISI's own, yet none have succeeded in reaching
reasonable reconciliation."*¢# The lack of
reproducibility contrasts sharply with that key
tenet of scientific research.

TABLE 1. Biases and flaws of the Journal Impact Factor

published in the United States and United Kingdom®'®

Varies enormously in reliability across disciplines’

citation™

Self-citation bias, no correction for such®'>"

Publication timing affects score™®

Easily manipulated to inflate score™"

Skewing of JIF by individual “blockbuster” articles®"”
Retracted papers are still included in score”
Citations are not equal, yet are treated as such™®
Bias towards review articles™

Enormous conflicts of interest'®1%®

counted correctly™™®

Does not take into account general readership”

Limited number of journals included in Web of Science, particularly biased towards English-language journals

Articles published in English, or published by an author with a conventional English name, increases the likelihood of

Inequality between what counts as citable item and what counts as citation (e.g., letters, articles)"7®

No transparency in how score is calculated, which items are specifically included in counts, etc.*"?

No transparency in how journals are selected to be included in the database'"”

- Editors sending articles to authors to include in citations™
« Minimize denominator by asking certain things to be removed from total published articles™*
- Changing “type” of article to more likely make it excluded from denominator'®™®

Time frame only within two years, favoring transitory knowledge and faster uptake, favoring “hot” subjects''®

Incorrectly referenced articles may make up as much as one-third of references, lowering the chances of citations being

Predisposes readers to dismiss “low-impact” journals that may not have a presumably higher “net quality” compared to
“high-impact”journals but may still contain a number of “high-quality” articles®' %7

BIASES AND FLAWS OF THE JIF

Many papers have been published over the
last few decades describing the shortcomings
and flaws of the JIF. While not all-inclusive, key
points are summarized in Table 1.5-1216-18

The way we search has changed. It is
an understatement to say that searching for
information has evolved over the last several
decades. Apart from any personal subscriptions
a researcher might have, performing a primary
literature search used to involve a visit to the
local library, sorting through each journal’s
table of contents and indices, finding articles of
interest, and making notes and copies for use. If
a library didn’t have a local copy of a particular
journal, waiting days to weeks after requesting
one was the next step. The JIF was quite useful
during that era, as a library could best utilize
its limited budget to keep a selection of journal
subscriptions likely to meet most of the needs of
its patrons.

With the proliferation of computers and the
internet, we now can generate thousands of
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relevant results in a matter of milliseconds.
Filtering by year of publication, keyword,
authors, and various other options allows for
fine-tuned querying. With a few clicks, nearly
any article can then be downloaded and saved,
although payment for access is often required.
The granularity and breadth afforded by the
modern literature search have shifted the
search mechanics from journal-oriented to
article-oriented, and with that shift, the JIF
has diminished in value. A growing concern
now is accessibility to the full article without
the searcher paying a significant fee.

The most widely-used platform for primary
literature search is PubMed, which contains
over 30.1 million records dating back to 1800
and represents over 7,000 journals.’-?" Even
50, out of the 1.87 million daily search queries
on PubMed’s database, about 46 percent
of queries were found to result in relevant
citations, of which only 4.7 percent were
available as a full-text article.2% Google
Scholar provides nearly three times




TABLE 2. PubMed literature search based on topic

TOPIC

Dermal fillers 1,147
Botulinum toxin 20,509
Laser hair removal 906

Atopic dermatitis 26,760 6,251 234
Psoriasis 49,313 11,278 229
Photodynamic therapy 26,278 5,768 21.9
Basal cell carcinoma 27,577 6,439 233
Squamous cell carcinoma 161,391 41,763 25.9
Malignant melanoma 129,025 41,263 319
Acne vulgaris 17,791 3,254 183
Melasma 9,511 1,632 17.2

NUMBER OF CITATIONS | FREE FULLARTICLE | % FREE FULL ARTICLE

193 16.8
5728 27.9
108 11.9

more links to full-text documents than
PubMed, while also filtering for relevance;
these features are some of the main reasons
why Google Scholar has become a formidable
competitor to PubMed.?# This further attests
to the increasing demand for more accessible
literature.

The fields of dermatology and cosmetics
are certainly not exempt from restrictions to
full access. We performed a literature search in
PubMed’s search engine and filtered for full-text
citations on 11 clinical dermatology topics and
found that only 23.1 percent of citations were
available as full text (ranging from 17.2% for
melasma to 31.9% for malignant melanoma)
(Table 2). In another search for three cosmetic
dermatology topics, we found that only 18.9
percent of citations were available as full text
(ranging from 11.9% for laser hair removal to
27.9% for botulinum toxin) (Table 2).

The cross-specialty age. A benefit of
medical specialization is the provision of care
from highly experienced and trained physicians.
This is particularly tangible in the surgical
subspecialties, where caseload and hours in
the operating room correlate strongly with
provider confidence and patient outcomes.”%
As we have become more specialized, however,
significant overlap in the management of human
disease has developed. The body is a unit, and
diverse effects from illness and dysfunction
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are felt across the specialties, from the skin to

the internal organs to the psyche. As a result,
management of a particular disease is frequently
handled by several different subspecialists,
either collaboratively in the case of complicated
disease, or individually as a natural outcome of
skill set overlap, and there is often referral among
providers.?%

A common example of this overlap is in
antibiotic use for bacterial respiratory infections,
where the same illnesses are treated by family
doctors, internists, and geriatricians. Keeping
abreast of the latest data and practices regarding
treatment regimens and antibiotic stewardship
requires cross-specialty dissemination and
access.™ In dermatology, many conditions are
also managed by rheumatology, immunology,
oncology, allergy, infectious disease, or
psychiatry. In caring for our patients, we might
need to access studies and clinical information
from many allied specialties for optimal patient
care.

In the realm of aesthetics, the “Core Four”
specialties of dermatology, plastic surgery,
oculoplastic surgery, and facial plastic surgery
have significant overlap in procedures and
surgeries performed for patients. Cross-specialty
collaboration and literature access are even
more vital to these fields given their focused
scope of practice and relatively fewer practicing
physicians, the benefits of which can already

be seen internationally.*'* Unfortunately,

the traditional model of subscription-based or
toll-gated publication practices inhibits medical
advancement and barricades many doctors from
gaining the pearls of wisdom provided by their
peers across the specialty aisle.

Subscription and open-access models.
Historically, access to scholarly journals has been
through paid subscriptions, largely by libraries
and universities, or individual memberships in
various organizations and societies. The costs for
these subscriptions are high and originally based
upon the significant overhead of managing,
printing, and distributing physical copies of
the journals. Yet, while the shift toward online
access has allowed for declining overhead costs,
subscription prices have climbed higher year
after year. This has been exacerbated as many
journals have been bought by large corporations
focused on profit generation. In 2012, Elsevier
was reported to have a profit of $3.2 billion
with a 38-percent margin.” Average annual
subscription prices run from $2,000 to $4000,
with some reaching $20,000 and above.>** Many
of these subscription services bundle journals,
which raises prices even further. Without a
subscription to a given journal, the cost of access
to individual articles is exorbitant—viewing
asingle article from Elsevier currently costs
$35.95.% This restrictive method of distribution is
cost prohibitive for individuals and many smaller
entities, and it negatively impacts both clinicians
and researchers, especially as we move into the
cross-specialty age.

The open-access (0A) model, in which
journals are freely accessible online with limited
restrictions, eliminates costly and exclusive
subscription services as a barrier to readers.
0A publications are more likely to be viewed
by a wider audience, reaching both academics
and the general public, including those in
developing countries who would otherwise
not have access to scientific literature. Various
subtypes of OA exist, differing slightly in the
rights provided for viewing, using, and sharing
the published articles, with “Gold 0A” generally
representing the ideal of fully open. “Green OA”
and “Bronze 0A” are two other major subtypes,
although several other variations exist as well.
In this model, submitting authors typically pay
a publication fee from a few hundred to several
thousand dollars.2 Although this cost might be
offset by the author’s employer or grants, the
high costs limits who can afford to publish their



findings or opinions in an OA format.

Despite the advantages of the 0A model,
conventional culture of the scientific community
continues to exert a preference for publishing
in traditional journals that have an established,
recognizable brand and high JIF scores.* There
is some merit to this, as there are a number of
0A journals that are neither peer-reviewed nor
indexed in PubMed, leading to doubts of the
quality and accuracy of the work. However, PLOS
and BMC Biology are examples of well-known 0A
journals that have been ranked first and fourth in
JIF within their field, respectively.2

Likely, the most demonstrative example
of the burden of restrictive access to scientific
literature was the Aaron Swartz case in 2011,
in which Swartz, a research fellow at Harvard,
was prosecuted for wire fraud after connecting
a computer to the network at the Massachusetts
Institute of Technology (MIT) and downloading
millions of academic journals.>*” After being
charged with a federal offense with a maximum
penalty of $1 million and up to 35 years in prison,
Swartz committed suicide.*”* This event was
significant in spurring the “crisis of conscience
for open access” as many institutions and
politicians applauded his efforts in fighting for
open access and began advocating for the 0A
model in the wake of his death.>** Harvard
and other universities now urge their academics
to submit to OA journals.>* In 2013, the White
House Office of Technology and Policy passed
legislation to make published results of certain
federally funded research studies available to
the public within one year”** The movement
has made strides as many traditional journals
are transitioning to hybrid OA models, in which
individual authors can choose certain articles to
be open to the public.*

THE HYBRID MODEL

Today there exists a strong movement toward
a hybrid 0A model as a preferred means of
distributing scholarly literature, combining both
0A and traditional subscription-based plans.
In this model, some articles are OA while the
remainder are available only to subscribers. The
author or their funder has the option of paying
an article-processing charge (APC) in order to
make their article available as OA.*' This is not
a novel idea. The concept for a hybrid model
was first proposed and adopted by Thomas
Walker who created the first hybrid journal,
Florida Entomologist, in 1988. Since then, it has

gained increasing popularity as it offers many
benefits, such as allowing authors to make their
articles available for a wider audience while still
maintaining the perceived prestige of publishing
in a well-recognized or high-impact-factor
journal. Based on a study from Springer Nature, it
was estimated that OA articles in hybrid journals
generate 1.6 times more citations, 4 times more
downloads, and 2.4 times more attention than
those not freely available.?**

We live in an era in which literature searches
are no longer done at local libraries through
individual journals, but rather through digital
search queries that span hundreds of journals
and cross-specialty literature in milliseconds. The
hybrid model caters to this by providing open
and cross-specialty access that conventional
subscription-based plans do not provide.* This is
done through cluster-searching, which groups OA
articles based on subject, a much more effective
method of searching that has made PubMed
the most popular search engine for scholarly
literature.®

One major disadvantage to authors, however,
is that APCs in hybrid journals average around
$2,700, about double the cost of publishing in a
non-subscription full OA journal (around $1,400),
and still more costly than a subscription, full 0A
journal (around $2100). Some of these include
Elsevier (APC: $500 to $5,000), Springer Open
Choice (APC: $3,000), Oxford Open (APC: $3,000),
and Cambridge University Press (APC: $2,700).%
Cost is most likely the main factor restricting
hybrid 0A models from becoming the standard
at this time. The cost factor may also bias what
can be published as OA in these journals, as few
independent researchers and fewer scientists
with concerns or alternative viewpoints can
afford the cost. Another problem with this model
is the possibility of “double-dipping,”in which
publishers receive profits from the same article
twice—once from the APC, and again through
subscription—further increasing costs to those
paying for hybrid charges.**’ Despite the cost of
APCs, hybrid journals have continued to grow.
From 2013 to 2017, at least 6.4 million OA articles
were published in hybrid journals and at least
4,500 subscription journals from 59 publishers
have adopted a hybrid OA option. Even so, as of
2018, only about five percent of the articles in
hybrid journals were available as open access.*
While not quite as ideal as fully open access, the
hybrid model makes strides towards making
otherwise inaccessible literature more public.”
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GOLD HYBRID: ANEW MODEL

In the midst of this movement towards open-
access publishing, a new model for hybridization
has emerged. Taking the best of both worlds,
some journals, such as the Journal of Clinical and
Aesthetic Dermatology (JCAD), provide a peer-
reviewed, PubMed-indexed publication platform
wherein every article published is available as
full-text and free via PubMed, but with all costs
covered by advertising and subscriptions, rather
than APCs. This allows for a business model to
run with the intent of publishing high-quality
work while eliminating the cost barrier and bias
for potential authors and achieving the ideal
of open-access publishing. JCAD is not alone
in providing this type of publication model.
For example, a similar model is employed
by the Anais Brasileiros de Dermatologia, the
official publication of the Brazilian Society of
Dermatology. Their articles are provided via
subscription to their members, but also available
in English as free, full-text articles in SGELO
and PubMed.® Borrowing from the established
categorization of OA subtypes—=Gold OA, Bronze
0OA, Green OA, and the like—uwe propose that
this model be given the name Gold Hybrid and
recommend this as the current best-practice
method of scholarly publication.

NEXT STEPS, TIME FOR CHANGE

Itis not clear when we will achieve the ideal
of a fully open-access scholarly world, but strides
are being made toward that goal. New initiatives
and tools have been introduced to encourage the
scientific community to publish more OA articles.
Plan S, short for Plan Shock, due to its attempt
to disrupt conventional standards of publishing,
is one such initiative.’’ Launched in September
2018 by a consortium of major European national
research entities, the plan calls for state-funded
research institutions to publish their research in
journals that offer OA by 2021.32% It also asks
journals to make article processing charges more
transparent so that authors can make more
informed decisions on where to publish rather
than relying on the “prestige factor™’

As the scientific community begins to adjust
to a more open-access method of information
sharing, it is inevitable that the JIF will need to
be reconciled or replaced. Currently, there exist
a number of alternate metrics, although none
have become popular enough to replace the JIF.
Some are essentially variations of the JIF with
improved calculation parameters, while others




branch out into different measurements
entirely. These are called Altmetrics, and they
often take into consideration variables beyond
citation frequencies, such as article downloads,
citations in news, social media, blogs, social
bookmarking, reference management services,
and others.*3*

The Eigenfactor, for example, is one such
metric designed as an alternative.”¢ It is
based on the same ratio used to calculate the
JIF with three main differences: it includes
citations in social sciences, discounts self-
citations, and gives greater weight to citations
from highly-ranked journals. To simplify the
distinction, JIF is generally viewed as an
answer to the question, “how many people
will read my article?” while the Eigenfactor
answers the question, “how many people
will read the journal in which my article is
published?”s’

The Article Influence is another metric that
is based on the Eigenfactor, which divides it by
the number of articles in a journal to estimate
the influence of an article over its first five
years after publication. A score greater than
1.00 indicates above-average influence, while
less than 1.00 is below average.* The h-index,
or Hirsch index, attempts to measure the
influence of a particular author based on a set
of their most cited publications and the variety
of journals they are cited in. Just like the JIF,
the h-index can also be used to estimate
the influence of a scholarly journal.*® Google
Scholar Metric (GSM) includes the h-index in
its formula to gauge an article’s visibility.*® The
SCImago Journal Rank (SJR indicator) derives
its metric from a broader array of journals
supplied by Scopus and uses a three-year
period of articles published, rather than the
two preceding years as per the JIF.*® Finally, the
Immediacy Index looks at the speed at which
an article is cited, taking the average number
of times the article is cited within the year
it is published.*?All of these Altmetrics have
been proposed as alternatives or complements
to measuring journal impact, but none have
attained the level of widespread use and
acceptance of the JIF.2 Altmetric toolkits and
services, such as Metrics Toolkit, ImpactStory,
Acumen, Mendeley, Altmetric.com,
PeerEvaluation, and Plum Analytics continue
to provide alternative methods of determining
journal and article influence that include more
comprehensive and detailed metrics.*®
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CONCLUSION

The JIFis an unreliable, biased, and inherently
flawed method of measuring the quality,
accessibility, and value of a research journal.
While it has played an important and valuable
role in helping scientists find and acquire
knowledge over the last six decades, our
movement into the digital and cross-specialty
age has depreciated the value of the JIF as the
manner in which we seek and obtain knowledge
has fundamentally changed. With this evolution
has come a growing demand for open access to
scholarly work. Unfortunately, the transition to
a fully open-access world has been slow, due to
continued fixation on profit generation and JIF-
centric publishing motivation. While we continue
to work toward an open-access ideal, the hybrid
publishing model has become a favored stepping
stone in that direction and has gained traction
with both publishers and authors. However,
expensive APCs charged to authors for open-
access publishing create a significant barrier to
the adoption of OA and might introduce bias.
Ultimately, as with everything in this information
age, immediate open access to important clinical
research is fundamental to the advancement of
science. Perhaps, as with our ability to navigate
the streets with precision and without a fee,
a Google-like company (or Google itself) will
provide the means for the free flow of critical
scientific knowledge. Until that time, a new
type of hybrid publishing model, which we term
Gold Hybrid, has emerged and provides the best
of both worlds by supplying full open-access
to every article via PubMed while charging no
APCs to the authors. Our advancement into the
digital and cross-specialty age requires moving
beyond the paradigm of closed and JIF-centered
publishing to a better way of discovering and
sharing knowledge, and this new model might
be the best way to do it.
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